3. Electroencephalographic (EEG) findings. indicate diffuse cerebral damage and take the form of bilaterally synchronous and symmetrical high voltage 2-per-second slow waves. (Foley, Watson and Adams, I950; Sherlock, 1961, Parsons Smith, and others, I957. Laidlaw 1959, Laidlaw and Read, I96I) . These changes are associated with a high blood and C.S.F. ammonia level and less consistently with an increase in glutamic acid glutamine in the C.S.F. (White, Phear, Summerskill and Sherlock, 1955; Whitehead and Whittaker, I955; Booth, Swadey, Fiol, Klein and Hall, I963) .
The neurological findings are usually of a generalized nature, with a notable absence of focal signs, as indeed would be expected in a diffuse metabolic disorder. The following cases are reported because they show that occasionally focal signs may occur in patients with hepatic precoma or coma, and although their mechanism is obscure, their recognition at the bedside is important.
Methods and Results
To assess the incidence of hepatic encephalopathy, and in particular of the occurrence of focal signs, the records of all cases with hepatocellular disease, admitted to the Royal Victoria Infirmary, Newcastle upon Tyne, in the last five years, were studied. The findings recorded in Tables I to IV are from the 33 patients with porto-systemic encephalopathy. All of these patients had gross biochemical abnormalities of liver function and many had histological proof of cirrhosis or chronic hepatitis.
One hundred and seventy cases were studied, of which 33 (20%) had neuropsychiatric clinical features. In five cases focal neurological features were evident, an incidence of 3%. It will be seen that the occurrence of focal syndromes is uncommon, and that in three out of five patients the signs observed consisted of a definite unilateral increase in tendon reflexes which recovered completely when the metabolic disturbance was reversed. The age of the patients varied from i6 to 76, with a mean of 63 years at the time of the last admission to hospital. The incidence in the various age groups is shown in Table 2 . The atiology of the liver disease, and the occurrence of portal hypertension is shown in Table 3 . (Sherlock, 1958) in which it appeared spontaneously, or with some other known precipitant.
The role of portacaval anastamosis in precipitating hepatic coma has been described by Read and others (I96I) and by Giitgemann, Schreiber, Schriefers and Penin, (I96I).
It will be seen that main clinical features were those of impairment of consciousness, associated with variable confusion and disordered behaviour.
In this setting occurred neurological signs, the most frequent being a flapping tremor. In cases of hepatic coma, hypertonus and hypereflexia were often observed, usually involving all four limbs symmetrically.
The case reports of patients with focal neurological disturbances are now outlined.
Case reports Case I.-S. A., a female, aged 56, was admitted to hospital five days after a transient episode of unconsciousness lasting for three hours. Since this episode she had been drowsy and unable to find her way about her house, bumping into familiar objects, yet with no visual complaints. Examination showed her to be drowsy with no neurological abnormalities, save for a gross cortical blindness affecting the whole of both visual fields, with complete denial of blindness by the patient. Optokinetic responses were negative. There were no clinical stigmata of liver disease. As the possibility of a subdural h2ematoma could not be ruled out, and as she had bruises on her legs, suggesting a fall at home, bilateral carotid angiography was performed and was normal. Thereafter she became increasingly confused and lapsed into coma and died.
Autopsy revealed acute yellow atrophy of the liver with subcapsular hlemorrhage and gross disruption of liver cells. The rest of the body was normal to the naked eye. The brain and vessels were normal macroscopically but histology revealed enlargement of the protoplasmic astrocytes diffusely throughout the brain; a finding typical of portosystemic encephalopathy. There was no evidence of focal infarction or other pathological lesion. Comment.-In this case a primary intracranial pathology was sought in life, but autopsy showed the cause of the signs observed to be liver-cell failure, in this case of acute onset. It is surprising that no evidence of liver disease was found in life but it is probable that acute yellow atrophy of this severity would not be reversible.
Case 2.-A. B., a 56-year-old female, was admitted to hospital with a long history of alcoholism. For one week before admission she had become confused and irritable and was disorientated in time and space. Clinical examination showed euphoria and hypomania, and episodes of disorientation and violent behaviour were observed. She was jaundiced and had liver palms; hepatosplenomegaly and ascites were found on abdominal examination. Twenty-four hours later she lapsed into coma, with flapping tremor and hepatic fretor, and she then developed right-sided focal seizures each progressing to a major generalized convulsion. Treatment consisted of an intravenous infusion of dextrose and oral neomycin 4 g. daily. The seizures were controlled with paraldehyde. The fits ceased and she partially recovered consciouness, but was now noticed to have a gross dysphasia and a right spastic hemiparesis. This became more marked as her condition relapsed, as a consquence of bronchopneumonia. This proved resistant to antibiotic therapy. She again became comatose with increased tremor and a marked right hemiplegia. Despite continuing intravenous dextrose and electrolytes, oral neomycin and intramuscular penicillin she died. Biochemical tests during life showed strongly positive flocculation tests, bilirubin 3.4 mg./IoO ml., alkaline phosphatase 27 K-A units, serum albumin 3.I g./Ioo ml., globulin 4.9 g./Ioo ml.
Autopsy showed advanced portal cirrhosis and bronchopneumonia. The brain and vessels were normal macroscopically, there was no evidence of tumour or of 58 
Discussion
The clinical, electroencephalographic and pathological changes have been previously described by Walshe (I95I); Adams and Foley (1953) (Sherlock, Summerskill, White and Phear, 1954, Davidson and Summerskill, 1956; Sherlock, 1958; Laidlaw, 1959; Read, Laidlaw and Sherlock, I96I In practice the patient may be too ill to withstand intensive investigation, when the focal signs make their appearance and it is wise, under these circumstances, to treat the hepatic failure on its own merit and to limit neurological investigations to plain x-rays of the skull and chest and serial EEG recordings.
The present series shows an incidence of neuropsychiatric signs, similar to those of other workers (Summerskill and others I960; Read, Laidlaw and Sherlock, I96I) , but clearly the figures show only the proportion of patients with liver disease who are admitted to hospital who have such signs. It is, therefore, apparent that the true incidence of this complication in patients with chronic liver disease is much lower than that shown by hospital statistics.
It is difficult to explain the occurrence of focal cerebral signs in a generalised metabolic disease and one can only say that this is by no means peculiar to liver disease, as similar signs can occur in patients with hypoglycremia and in uremia. The cerebral disorder is a generalized one with a characteristic electroencephalogram and a specific, but generalized, histology. It can only be postulated that some transient disturbance of the dynamic cerebral circulation might precipitate a local disturbance of cerebral function. Summary A series of 170 patients with liver disease are reviewed and the incidence of neuropsychiatric manifestations is assessed. Attention is drawn to the occurrence of focal neurological signs in a small proportion of such patients in the absence of localized pathological changes in the brain. The difficulty of excluding a treatable lesion when the patient is in hepatic failure is stressed, and it is suggested that, if recovery from the acute illness occurs and the neurological signs persist, detailed investigation is warranted.
